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| /AUTHOR: Kanavets, V. L.; Rassadin, V. G.; Roshal', A. 5,

: , ORG ) none

|TITLE: Systom of coupled xesanators used fox coupling with fast cyclotron wave

SOURCE: IVUZ. Radiotekhnika, v. 9, no

‘ TOP‘ICJTAG'S: | cyclo‘:ti-dn”wa‘vé , «-cy:b:'l‘ot'i"oln‘ f';fequéxllé)'v"."':c':ibup'lixi'g‘ “sv'y’stteni.»” resonator
ECL Crron:S3EH) o '(,ADF(FQSU-",'/,;-—'ld”’f'_',)f’ ST e T T s D

ABSTRACAT:‘. A system of .épééia'lly_'afr‘aftvig.‘gd‘ coupled Li:l"eva'_bxi:é:uv:’qi"_s' _ih .,‘t'heprérl':i\(‘:‘a}lvl‘y
- |considered as a coupling device for fast cyclotron wave. "As in the single-resonator

~ |case, the interaction with the electron beam takes Place in the gaps which are shaped |
~{like flat capacitors having uniform cross field; however, this interaction covers a
__ibroader band in each resonator, . Thanks to the special arrangement of the gaps, |0
|operation at cyclotron frequency becomes possible which eliminates the shortcomings|
inherent to helical distributed couplers (higher noise factor, special device for - -
suppressing noise at the difference frequency). The adjacent resonators are - *
inductively coupled by means of loops. By an equivalent ladder network and matrix

Cord  1/2 - _UDC: 621.385.6
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: techmques, formula.s for calculatmn of such a resonator aystem are denved A
- ‘numerical’ example calculated on a d1gital computer corroborated the vahdxty of the :

»tformulas. ~“These features are claimed: The inductively-coupled-resonator eystem»f
used as an input devu:e of a quadrupole amplifier ensures signal-energy transfer to
the electron beam and noise exclusion from the beam within a broad frequency band.

~ that includes the cyclotron frequency. - This device is conveniently tuned by

- contr ollmg beam current and potentxa.l ‘The: coupling band and the noise- auppreasion

~band in this device are wider by several times than the correepondmg bands of a ' :
smgle-resonator device under comparable conditions. : Orig.,a.;rt. has: 6 figuresand| "
30£ormu1as.' : I T S h

:f._sun com:., 09 2 SUBM DATE: 08Feb65 / ORIG REF: 003 / OTH REF:
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' ROSHAL', A,S.

A iy

A noisy elsctron stream in a system of excited resonatora. Izv
. vys. ucheb,zdv.; radicfiz. 6 "no. 63_1184-1194 163, (MIRA 17: A)

- 1. Mbs]—:ovskiy'gqsu(iArStvénnyy’ uriivez":_ﬁ_irtevt.' '

- L T e .
e R s T B e e Ty o e g T s T 2 S T P st ooty £ e g
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5 2 e

A iR

xovm:vsxn M M., ROSHAL’

ijidening the noise 'suppression band in a quadrupole amplifier by
© . " means of a system ‘of detached resonators at the input, S IBv.VYS. s
- ucheb, zav., radiofiz.f 6 'n0,6:1195-1201" '63. i (MIRA 17:4)

- l Moskovskiy gosudara’cvannyy universitet.g{?

%!Ei—s-
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| ACCESSION NR: AP5010688

AUTHOR: Komolov, V. P.; Roshal' A. S.
TITLE: Logical circuits uSing’tetﬂary"paréﬁétfénq‘” e

8 | SOURCE: IVUZ. Radiofizikay v.-a.a,_';,

b TOPIC TAGS: ternary logic, 1ogical circuit ternary para.metro P '
function

ABSTRACT gg_gmgtggg_gixgu;nn_for ternary'logical operations are discussed. Th
8| ternary parametron is based on a two~stage parametric oscillator operating under
! conditions of mutual synchrohization. The digits (-1, 0, 1) of the ternary system

§ ' are represented by three discrete carrier-frequency phases read from the phase of
B a reference oscillator. Its advantage lies in the use of a common transmission line
},§ and the-possibility of increasing the speed by increasing the carrier fréquency.
|| Several types of parametric oscillations for use in ternary logical systems have
®  been tested. The circuits were tuned to 1 and 2 Mc (pumping frequency, 3 Mc), and
§ variable reactance was provided by the junction capacitance of D-205 semiconductor
; diodes. Factors determining the phase of steady oscillations of the third pumping
N | subharmonic oscillator were also studied. Experiments were conducted with a
screened parametron operating in a pumping modulation system at a 3-ke trigger

.Card. l[? )4 R

Ei -e BRI —‘un{ TE LR IEy S ei &
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from these experiments. Fi lo

the excitation probability P, and the effective gignal amplitude f
operating in the presence of natural thermal noise (S/N > 1). P; was det
with a probability of 0.99. The fluctuation efféct on the probability of sigral
transmission was studied for various signal to poise (S/R) values. It was found
that Py = 1 with e probability of 0.997 occurs when S/N = 2, provided the phase is
Measurements of P for various velues of signal phase @, have shown that

optional.
when cos @ is changed 30%, S/N is doubled. _Parametton pover consumption is very
B | low because they operate in a state of revérse diode bias and have large internal
2| res:stances. Orig. art. has: 3 figures and 10 formul
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DOSHALY, ALS,

a‘.. Andevize

' Cevlity with tranaverse uniform fleld s & conmint n dev S
©oulth o4 high-zps ed cyelotron. wave }”muo,,kta {oelzk ron, 10 r‘:.l .
73282 Ja 65, : v - GiRA1€:2)

i, Plrlchesyiy fa'mlitet Hoskovskoge gouidnrstve nneg "m.is'wifee :t.a
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o '?ifRo,saA'L' A.8. e

——

Gonditions for the self—axcitation of a’ system of resonators ‘asa :"‘“ o

. problem of eigenvaluea. Radiotekh i elektron.‘ 8 ‘no.3: 522524
63, R ‘f;r(MIRAl63)

1. Fizicheskiy fakul't.et Moskovskogo gosudarstvennogo universiteta

im, M.V, Lomonosova.
: (Microwaves) (Electric resonators)
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| ’“V’"’:Ammov s, A., ROSHAL' " | | ‘
5 » Izv. vys. ucheb.
Temary triggers on parametric oscillato_rs
- zave; radiofiz. 5 no.5 1017-1025 R (MIRA 15 10)7 &

1. Mosxovskiy gosudarstvennyy universitet

(Electronic digital computera—-Circuita)
(Oscillators ,. Electric) e
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LOPUKHIN V.M. ROSHAL' A S

Amplifi;r using . reverse current flous. Rauiotekh i elektron.:“ S
7 no.4:643-651" Ap - 162, S (MIRA 153 3) e
' SR (Amplifiers (Electronics)) L R S
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Datermination of the ressrant fraguenzles (0 & gynten of
caspled qu_gze-. l&nir‘tef_m ke 19 no.Srld-dd Je 04,

|

R T I O A A RO T St e, S T A e e I R el P R 1 R i P
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}i{’;,ACCEssmN NR: AP5006390 T SIOO53/65/085[002/0297[0334
{ AUTHOR: Lopukhin, V. M.; Roshal', A. S, |
' TITLE: Electron-beam transvem‘é‘?;zametnc amphﬁers ' 5 :,//
:SOURCE. Uspekhi fizicheskikh nauk, v. 85, no. 2, 1965, 297-334
TOPIC 'I'AGS. electron beam amplifxer, I '

the physical processes mvolved. The essence‘of the r
explained. Definitions and characteristics of tr: "verse (fast an

1and synchronous) waves are g1ve 3

is examined, using R. Adl ‘

,by means of a concentrated p . 3 uch
: ! as passive-coupled waves, beam noise modulatxon, etc. , are analy d. Noise -
i ¢limination by the method of parametric cooling is mentioned. A generalization of

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445330011-9"



inciple of-parametri ; nclude _ :
' electric-pumping-field configurations:; Adl qu with sinple plates
- gection-type), an 8-start-helix twisted-qu y rotating pumping field,.
' 4-start-helix twisted quadrupole, an axisymmetrical pumping field, a 2-variablé= |
i field pumping, waveguide structures, and a.double pumping wave. :These :
{ parametric amplifier types are briefly described (a). Adlex! neraf
(b) a nondegenerate type, " (c). alower-frequency-pi :
‘amplifiers; (e)-a synchronous-wa
converters and multipliers;: (h):ma
'magnetic types. Distinguishing:{
i parametric amplifiers are listed in the "Conclusi
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Y

. KOSHAL', A.$.; POPOV, V.5.

- Distributed voupilng device for a fast eyclotron wave.. Izv. vys. -
- ucheb.. zav.; radiofiz, 7 no.5:903-213 '64. L )
: S . C(MIRA 1€:2)

1. Hoskovskiy gosudarstvennyy universitet.

S L A B S S T r e H e e T E R By S R e
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KGHOLOY, V.Puj ROSHAL?, 4.8

Logical cireuits for ternaty ;u.rz.r.e,mrr& Izvovya. urheb.:av.
rad’i'.f_‘.z. 8. r\.,gi7/~78< ,'62‘5. : 7 ‘ (“ A -8 b)

: 1. Mo ‘31(0’131’1}’ :'auudar*wan"yy urn ‘V""Sltf(’-
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| LOPUKHIN, V.M.; ROSHAL!, A s.;

Electror—-beam parame..rir' amplifiers of urnnsver=e waves, U=p. '
fiz. nau‘c 85 no. 2: 297—334 F ’65 .
(MIRA 18.3/.* -
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- meters of each input-system resonator ‘must be chosen’ such as to

. ACCESSION ﬁi“ AP4017039 { «;;'5/6141/33/006/006/1195[1201
‘?{AUTHOR5~ Kovalevs&ly, M M., Roshal'),A S, O T s

"fj;'TITLE: nxpans:.on of the no:.se suppressxon band in‘a quadrupole -am-=
"ff“,_')llrler by means of a system of uncoupled anut resonators R

. soukcE: 1vJz. Radloflzlka,_ 6, no. 1963 11195-1201 -

© TOPIC TAGS: ouadrupole ampllfler, noise suppres:uon band, fast
‘ cyclotron wave, electron beam no:.se, ampllfler lnput resonator .

s ABSTRACT- As an" ald in pract:.cal des:.gn, it is shown that the noxse
suppressxon band of the fast' cyclotron wave of -an. electron beam can
“be ‘appreciably broadened ih” a quadrupole -amplifier by plac1ng addi-"
tional passive resonators in front of the 1nput resonator. - The para-

eliminate completely the noise at. one optlmally chosen” frequency 1n
- .the band. Calculations show that a’ system of ‘three: 1dent1ca1 reso- .

nators broadens the noise- suppress:.on band by about 1.5 times com= . ', :
" pared Wlth a s:mgle resonator. - The. use of three unequal resonators

[T 3
bl BT

:‘;«ﬁjc'“d , ‘1/2 BT
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?‘ACCESSIONNR Ap4017594 sl

:TITLE Removal of noile'dueto 2 lpace-charge talt wave by meen- of e 2
‘resonator S i e e s T i

cormczv Radiotekhnika i elektrozxika v 9, no. z, 1964. 241‘ '251

',b TOPIC TAGS microwa.ves. luperhxgh Irequency. SEF tube. parametric
longztuchnal ﬁeld ‘tube, fast wave, noise. electron beam tube ’ 'electron beam tube

resonator, noise reduction

ABSTRACT’ The propagation of nozse described by a matrix oi npectral denlitlel
in a resonator with a uniform longitudinal field is theoretically investigated by
means of a single-dimensional single-velocity approximation. ‘The effect of a 5
‘passive resonator upon the fluctuation of an electron beam (e.g., ina paremetrlc i
microwave deviee) ll conlidered

APPROVED FOR RELEASE: 07/19/2001
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f ACCESSION NR AP401759

action between the beam a.nd the resonator ﬁeld, the amplitude rehtlon between ff,
the fast and slow noise waves in the beam is altered; a correlation between thele
waves is established. By proper selection of the resonator and beam parameterl
(formulas, recommendations, and a numerical example supplied), a considerable
reduction of the noise fast wave at the resonator cutput can be achieved. Sucha
| resonator is recommended for parametric longitudinal-ﬁeld electxon-beam SHF

devices.‘ Orig. art. hu' 5 figurel, 24 formulu, and 1 uble. RO o L

AS—SOCIATION. Moskovlkly gosudarstvenny‘y univerlitot im. M. _V. Lomononm

b (Moncow State Univerlity) g

o isunm-rzn.noaez DATE ACQ 1am.r64 rmcx.- oo'--._-

;,suac_qu- GE NO REF sov. oo: o'rm 004
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4ccsSsch'NR;' AP4017038 f,f;],L:i_f3/0141/63/0957005/1i94/1194fﬁi'

L Auwnoa: Rolhal'?
T‘ITLE‘Q Noxsy electron beam m ’t’:,system of excited reeonators
. ,SOURCE.'f Ivuz Rad:Lof:'J.ZJ.ka,“v.»G,jno. 6. 1963. 1184—1194

TOPIC 'I'AGS. electron beam, no:.sy electron beam, slot coupled reso—_’f:‘i»;
~ nptors, »electromagnetlc wave, propagat;.on, electromagnetic transms-_» :
'stion line, lumped- constant ‘transmission llne. d:.stnbuted parameter

1f’tramsmlssxon lme,rmatrlx equatlon system ’_;

‘ABSTRACT. The prOpagatlon of waves in a system contalnlng both d;s
tributed -and lumped parameters is consmdered.. In particular, the
. motion of. an electron beam gulded by a constant longltudlnal pag- -
;. netic field ‘through a system of slots: ‘of coupled resonators is de-
: ’j,scrlbed in matrix form by a system of . inhomogeneous dlfferentxal :
*';'equatlons and algebralc equatlons._ The dlmenSLOnallty of the matrxx
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7 ACCESSION NR AP4017038 N R o
“_of the equatlon is determlned by the number of coupled waves of the

-~ ~stream. ' The system of. coupled résonators through which a noisy"

electron beam passes is described by matrix equations and equlvalent
circuits, which’ can be formally represented in the form of equatlons
‘and circuits of ‘a single resonator. “A self-con91stent solution of
~the’ equations of the beam. and of the system yields a matrix’ equatlon
which characterlzes the propagation in the beam of the’ .input nOLSe_'i
. fluctuatlons, and also the noise and signal. 1nduced by the system.;-

" “The formulas obtained can be converted into a readily programmed ‘
algorlthm for computation with a ‘high speed. dlgltal computer. ' "The
author 'is grateful to V. M. Lopukhin.and V. I. Kanavets for valuable.:
advice and a dlscu551on of the work."» Orlg.fart; has~ 5 flgures :

‘ij~and 43. formulas.-g

ASSOCIATION-f Moskovsk;y gosudarstvenny*y unlversltet (Moscow‘State
Unrversxty) : g : G _,”,;, .
- SUBMITTED: - 04J‘ul62 DATE ACQ: .~ 18Mar64 . -ENCL: oo k

e e
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mmmov LR ROSHAL' A s

»1Theory of tran31ents ina parametrically excited cirguit.~,IzY.‘f
'VYs. ucheb zav., radiofiz., 6 no, 531008—1020 '63. (bﬂRA RA 16

l Moskovskiy gosudarstvennyy universitet.
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» U . v5/109/60/005/011/010/01&“ﬁ)
?4230 /a/-fo /052,/07/) : 3074/3485

,AUTHORSV ._‘Lopukhln, ;v " Roshal'l. and Kuz 'mina, G. AL

B TITLE.,lI ‘ The. Linear Theory of Double Beam Backhard have Tubeiﬁ
0 e ufand lravelllng-Wave Tube. Ampllflersi»%~ “ TR S

'ffﬂpFRIODIC\L Radlotekhnlka A élektronlha
" PP 13)7 13‘i7 : :

V-TE‘T"F A thcoretlcal 1nvestlzat10n of the double—beam travelllng
}wave tube and backward—wave tubeis glven._ “Inthese - tubes ‘the
flnteractlon of ‘the beams ‘on “each” other is. superlmposed on the1r’
glnteractlon “1th the delay llne.» “The’ tubes thus represent a’
g;comblnatlon of- an electron-wave tube and -a- travelllnz-wave tube - .0
f“and an clectron—wave ‘tube and ‘a backward—wave tube respectively.-
f;Slnce the bunchln* mcchanlsm in the t.w.t. and, electron-wave tube»
U is similar, when: the ‘average vclocxtxes of the ‘beams are . - :
'1suff1c1entlv close the socond ‘beam: would-be evpected to lntroducn”
V,QtraVelllng ~wave: 1nteract10n.y fIn the. llmltlng .case of. equal beam
f’vclocxtles, a tuw,t results. V1th increase. ‘in the dlffcrcncc in.
. 'the beam: vgloc1t1eq ‘the: bunchlng mechanlsm beglns to dlffer from
v that.din the: bachward—wave tube ‘and” the ampllflcatlon decreases._a
_»VEIn the : double beam b ckward-havc tube thé sltuatlon 1s more: comple
";'Card l/ll - - . : : . CoE :
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The. Linear Thedf&“offDouble
@Wave Tube Ampllflers :

ibpp051te dlrectlons and the

.51nce'the bcams and energy travel in
ave ‘and: electron—wave ‘tube -are

“bunching ‘mechanism’ in - the backward-w
“different, - For. small- electron densltles the electron wave?‘w*‘

f71nteract10n mlght p0551b1y be . small and the. process may. 51mply be‘
a superp051t10n ‘of". backhard wave 1nteractlonq.;ﬁ In der1v1ng the
dispersion equations . the ‘notation 1nvD1erce s book :is ‘adhered to.
ijAssumlng the condltlons of sma11 51gnal theory" and " u51ng ‘the. -
‘result of Johnson's: paper. (Ref 4) for a- double-beam backward wave
tube the propaqatlon constant : ‘Wlll satlsfy the dlsper51on

equatlcn o

ComE "" LRl
- Flapal’ R 11023
2 a B =1y 'z-"',,)-U»,"r (3

i e o o ik e bk b s i 7 S

" card 2/11°

T e T e e e e e T T e T
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s/1o9/60/ob%‘?011/010/014 3 t
"30,4/3485 :

'BeamlBéékward T

rave .

ﬁitThe Llnear Theory of Doublc
- Wave'Tube Ampllflers

ffwhere' Iom and Uom are the constant components of: ‘the current and:
‘},potentlal in the beam o jnumber My 5em'—ﬂm/uom where, uom,‘is_ '
. the average veloc:Lty of"a beam of numbcr and the factor in =1
];when a delay ‘line is: prcsent ‘and. zero when 1t 15 absent In thef
fffpresence of: a delay line the parameter Cl ~is’ glven by the ST
T'dlsper51on equation ' L oy 2

"Eq.i'” . =i

whern el T = :
HUR . e TAGRTHE=
: i an 6_‘ _._Z_(‘_a)z_:_g,“—a)Cx +RP26“ . :
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- Cy(b 4 d—18)
—H—4QC(b 4+ [d—18)

R ;-_1- (1 _a)- 9, (l—n) C;é 4— szth
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 ;;fThe Llnear Theory of Double-Beam Backward Wave Tube;
@;have Tube Ampllfler : Fh L e

s/lo9/so/oosioll/010/014 L

ndﬁTravgllxng4

 fwhere the symbols have thelr usual meanlng. ' The roots of the'”'
;;ftwo dlsper51on equatlons ‘were: calculated on a-: computer con51der1ng~5
,ffampllflcatlon condltlons ‘only and not osclllatlon.ﬂ',Investlgatlon
" of ‘the roots of Eq.(8) and (13) enables the following conclu51ons‘_
. “to.be drawn, - In‘both: tubc< there are’ five: ‘waves, one ‘having.’
vjfconstant amplltudc,‘ The othcrs may have constant amplltude or
Ji-may.be ampllfled or attenuated w1th1n certaln llmlts dependlng on I
~the 'parameters.. . The. ‘phase. velocltles ‘of .two of -these waves are . -]
-.close to the average. veloc1ty of ‘one bcam and” the pha ‘;velocltlesl
. -“of the other’two are- close to that of ‘the second beam, . . 'In the
 ‘degencrate case (a =-1: or ~Co-= 0) :there-are ‘three kaves,ione of |
. - constant amplitude and: two 1ncrea31ng lor. attenuated waves ulth
vfﬁvclocxtleq close. to- that of the’ first: beam.gv ‘The . roots 0y - _
~.:this case aqree w1th those obtalued for the ordlnary backhard wave,f
 ?¢tube,¢ “The- 1ncrease or decrease of the wavcs s determlned by the’ﬁ
»flcorreSpondlng root Rebk 51nce the ampllflcatlon factor ds’ :
ffproportlonal to’ ClNRebk ’
A;‘Cdrd 5/11 Al
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.fﬂThe Llnear Theory of Double,Beam Ba”kward have Tube and Tra elllng
'lfihave ‘Tube Ampllfler L S

VnEstrongly hhcn their. average veloc1t1 dlffer sllghtly, but”
ﬁ7~c1se an ordlnary t.w.t. oribiw; St ris: ‘obtained,’ The rclatlon of
7 - the roots to the dlfferent tube parameters is shown in-Fig.2 for theA
' .'b.w.t. and in Fig.3 and 4 for the t.w.t.  Expressions for" theifleld'
““’and’current can be found" from the solutlons of “the dlsper51on:;
. ‘equation.and the boundary condltlons. . l"or the b, w, t thcse are
""A_'Q:J.Vcn by s . g
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s/109/60/005/011/010/01Ig i
E07A/3485

Eq.
Y27,

f,"'_28_.

The field at the output may ‘be larger than at the input dependlng
.on ‘the parameter C1,:Co, a 'f" and QCl.v, S “For; certaln values’ 25 dB
ampliflcat‘lon ‘is possuble.ﬂ The varlatlon of Tield: w1th A o
",coordlnate;;zl is’shown’ in- Flg 6. . The. fluctuatlons ‘are ‘due to

beatlng ‘of . the. natural waves of the system.av The ‘field’ and .current’
‘. foria . t. W t may ‘be: calculated in’ a similar. manner and glvc resglts

'of an analogous naturer
S : y wia=y.

wp a1

(2011/@0,)-' =loya

-29 Card; _7/,1,1;},,' R
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”i s/1o9/60/005/011/010/01&
3074/3485 ; :

o QIThe Linear Theory ofﬁDoubleEBeam Backward-Wave Tube and Travelllng-
';»fWave Tube Amplifler : ' : o

,_ fand may ‘be-as. hlgh as 80dB at th E ptlmum value.. Acknowledgments
" ‘are expressed to the post-graduate students U. Ven-ta and - S
“R,T.Denchevyy" for ‘their assistance. ' There are. 8. flgures and
: 35 non ~Soviet references. o

- TASSQCIATION:»FlZlcheskly'fakul'tct;Moskovskogo gosudarstvcnnogo
D e a unlverslteta 1m.ﬂﬁ V. Lomonosova Kafedra radlotekhnlkl
-~ Physics D1V1810n Hoscow State. Unlver51ty imeni '
:M V. Lomonosov Department of Radlocnglneerlng)”

_EZSQBMITTEDf‘ :January 21 1960
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a6
TR s/109/6o/005/011/01o/014
3074/3485 . : B
-:The Llnear Theory of Double-Beam Backward-Wave Tube and Travelling-,

"-Wave Tube Ampllfie S ,:.: .» : ;_ ;."» s _' B : ‘, e , L ‘ j_
;> . : : Reé‘ ,, I Ry RO . IR

- **—404 i

i Pnc 2 I{eicmmcnmme 1 MRRMME 9aCTH K ncﬁ ;mcnepcnounoro ypanuennn SBJIOB
. .Cy = 0,002, 01—6’010 b..20 : .

Flg 2

Card 9/11
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The Llnear _Theory of Double Beam Ba
\save Tube Ampllfier N :

Card 11711
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‘Lhégaonsg VEﬁf(l)/EWA(h)

ACCESSION NR: AP5002322

! of the input s:.gnal power is .tr:
; the noise el.uru.nation band is
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‘which the ‘beam.
a coupl:.ng unit: is used
Assumlng sinusoidal v
| that such a device ‘is broadba

i 1ire has i suitable dispers on -

- on the requlred leve -t

' the line possesses ‘favorab:
band the phase ‘velocities T ,

in the line coincide, the band can be. broadened. a

noise from the slow cyclotron wave to: the fast wave is'” 2]
to (4?0)'2. The energy exchange between the fast cyclotron synchro—

nous waves is proportional to (4¥4): ~and-4is. approximately equal
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EAME R0 N S CHE B BES BTHE RR AS 2N PSR SRA ) R B HI PSR SRA S F  DRIGEN S TRt

)
» i

LOPUKHIN v M., ROSHAL' A S

)

' ing a resonatr*
Removal of the noise of a fast space charge wave us ‘
,.,Radiotekh. 1 =lektron. 9 no,2:241-251 F- '6&. - (MIRA 17: 3

bl Fizmheskiy "akul'tet Moskovskogo gosudarstvennogo

» un-versiteta, kafedra radiotekhniki.

T R A T e o e e B e S S T e e T T T
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s/141/62/oosloos/011/016
3140/3135 :

‘AUTHORS ¢ Akhmanov, S. A., and Roshal' A.S.
S TITLEs - - Ternary trlgger c1rcu1ts with parametric osc1llators

', iPER1UD1CALi Izvestlya Vysshlkh uchebnykh zavedeniy, Radloflzlka.,
R v.5, n0o.5, 1962,,1017 1025 : v

_ TEXT: =~ _»‘Parnmetron type circuits ‘are. uaed with' threefold
" frequency division t. abtain: three stable phase relatlons. " The-
'_gresultlng CIrCULtS are nalysed theoretlcally and experlmentally;
“"and ‘some possible appl-_ations in- computer techniques outlined,
fij ‘note. added in proof: 1nd1cates that ‘work has -been publlshed b
“aYu.A. Il‘lnskly (vestnik MGU~ l9b2, series III. no.2. 60)" on a-
similar circuit operating at the fourth subharmonlc. .
There are 6 figures.
nASSOCIATION. Moskovskiy gosudarstvennyy unlversltet
(Moscow State. Unlver51ty) .

fa'fSUBMITTED:f  August 5y 1961 1n1tially, and pfter revision.j
B L “'February 5, :1962.. s '

Cardl/l "1 "‘f'}-:: Five i

B
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S o S . 5/109 62/001/00 4/007/018
RO o p2so/mo2 |

Lopu{hlu, me.,.and,ROshal?,‘A.Sr

- Reverse electron-strean amplifier -
ZR;OEICAL:, Radi otekhnlka i elektronika;vv.r7, no. 4; 1962,
ST 6as - 651 SRR

\-wave amnllfler for e;c t ar-

e lincar uheo“y of electro
ults of the double~oee

- s is pr esented. Theoretical res
'uv"L;lda wave tubes (T9T) and those of backward-wave ‘tubdes.

it is possibvle to obtain substantwal °ﬂUll'-Caﬁ1ﬁ’ :
interference, alterna ivelys

increased’ amplification’ of crraduad.ly--lncrea.sm‘r waves 18°0D
in:wiich case. 2 double~veam VT is more. effective than. tne
veam BWT, It is further possible to gain. con51derable gmv
of. tne electron wave-~type. over a broad} : 3l
'Syaut emplitude standing waves \hlch,result{rr
ing. The interaction of: the reverse. electron streams:c
~}1ﬂc*eaoed pscillations and: SElf—QKCltaulOﬂ.CL the syste
‘o reflex ¥lystron wltaout an external resonator can gene*aue csc-

l‘d "'.1/') B

ST e e -

.
TR HEEL bR S SRR ) REEE -
7 R 2 PR BT
ET o R AR BT s R UIRAG, TRH - S -
T T S A S D L . i
S T ST A T S T TR T P, 33 ST
 3i3 T Ay

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445330011-9"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445330011-9

WERTFE L, SRR AT S TR e MERS I e Tl (AR N s R SR 40 T RSN TN RN SR L D BN DR

5 o SNy s/109/62/007/004/007/018: -~
Zeverse electron-stream anplifier D230/D502 - R

e over wide limits by varying the potential; this-de
- monstrates the mechanism of the_electron-wavevOSCillationsfuThg 1 
.iutfon of the dispersion equation:of the amplifier is exemined and
the digtribution of the -variables of  the:velocity and current is
aemiculstzd. The possibility of the oscilletion amplification .s
monstrated for sufficiently large values of the curreni densivy -
streams. The problen is solved by a linear approximatlcnwtfze cvas-
wotion of the sropasation constant and the plotiing of thoe vir-a-
velocity ané current density was perro?gedvon a Q151t§;'comg
¢ the significsznce of these resulis is discusseoa 1l daugal,:i
are 5 figures and 6 references: 3 Soviet-bloc and 3.1mon-Love
oc. The references %o the English-languaze punllq&t%qns Pontd
iows: W.G. Dow, J.D3. Rowe, General aspects of beating-waved s
i . Proc. L.R.E., 1960, 48, 1, 115; J.E. Rowe, Thiory oL
. thne Crestutron = a forwerd-wave amp;ifieré.Proc.;IaR.g,,‘?995 7
4,-536; J.R. Pierce, Double-stream amplifiers, Proc. ;133
374 Yy 930. : o ‘ o : :

“tioms tuneadl

Y1 e
[ee

ct

Ul

PPED: - December 22, 1960

eEa
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FELE

" TSIBOROVSKIY, Yau; ROSHAE, Ya. -
: Inirestig;ating‘ the heat ‘exchange ‘hetween gas and solid partig:lei ofa
e o Tnahootighur, no.2i3-9 ¥ '59. (MR 2)
1. Pollibekhnicheskiy tnetitut, Institut obshchey khimii, g. Varshave, &
' . (Heat--Radiation and ab'sqrption)‘ R

_:_ ST e
= z: E T ;: I =7 = = — . — o —— -
T R Sy YRR A LRl s z e
SRR e T PR W i F e Rt EEETT LRl R PR L T e T e T R TP CEEHA ot ;
T o TNTEE I T R R o i P RN S e L S T R LT S ARG ;
T S BN A R 8 5 I At
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AKHMANOV S ROSHAL' A

generators ‘as elements of =uperhigh speed
Izv. vys..ucheb- ,zaV-. radioflz. S

' -"iubharmonic parametrlc
(MIB.A Lt 7) - -

digitol computers;a survey
no.2:203- 218 '61. . foe

 1 Moskovckly gosudarstvennyy unlversitet. e RN
(Electron1c dlgital computers) (Osclllators, Electrlc)
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| 27609 .
o S s/141/61/004/002/001/0175r
- C/ ‘7/00 TR SRR E140/E135 -

',AUTHORS., Akhmanov, ScA.s ‘and. Roshal'x A. S. .

' TITLE° : _parametric subharmonlc generatOfs ‘as’ ultra hlgh speed

,dlgltal computer elements‘

’PERiODICAL: Izvestlya vysshlkh uchebnykh zavedenly, ,
S , Radloflzlka, 1961, V vol. 4, 'No.2y PPe 203- 2&3

- TEXT: The artlcle constltutes ‘a-survey of ‘the materlal ,
publlshed on the title. subject up: ‘to -March 1960. The. author5~ Lo ‘
G consider that non-Sov1et work, "partlcularly Amerlcan" - pays. llttls‘f""
‘1,attent10n to the theory of: parametrlc .oscillators. They con51der

that the 1nvestlgat10ns ‘are ‘basically - emplrlcal,i Dbt
ncompletely unJustlfled,ljf jt is taken into. ‘accoul

S din -the thirties the phenomenon of parametrlc excltatlon'of
fhplectrlcal circuits ‘had been,studled in detail by Mandel'shtam,,

fPapalek51 and their. students" A sectlon of the. survey *is there

f;jfore glven ‘over ‘to’ thlsf t of the: questlon.hf The: problemS‘,
arising in . further 1ncrease ‘of " dlgltal computer, speed con51st 1n

;5fthe followings: - 1) mlcrowave trigger c1rcu1ts —'c1rcu1ts with oo
;fseveral stable states.u haracterized e1ther by amplltude,‘phase orf

APPROVE :
D FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445330011-9"



'"}Parametrlc subharmonlc generators

“f;_wave devices for systems uslng amplltude script. - )
. There are 22 figures .and 91 references-'27 Soviet. and 64 non-l

“ recent English language- references read-as. followss - -
-Ref 29; C.C. Messenger, A Review of. ‘Parametric ‘Diode Research

‘f-Ref.46: R.T. Denton, ‘A Ferromagnetlc Amplifier’ U51ng Longltudlnali
‘TERef Gl’fA H. Solomon, F..Sterze:;'Parametrlc Subharmonlc
AE{ASSOCIATION° Moskovskiy - gosudarstvennyy unlver51tet

“CESUBMITTED:f November 3,
S card2/z ..

i'frequem:y of osxclllatlon'i 2) logical clrcu;ts,-sultableffor use
‘at ‘microwave: frequenc1es and, in: partlcular, in machines. uslng
“amplltude, frequency or phase scrlpt, ~3) mlnlaturlzatlon of .

"Ref.32: S.T. -Eng; R. Solomon. Frequency Dependence of the

"APPROVED FOR RELEASE 07/19/2001 CIA-RDP86 00513R001445330011 9

o 27609 . '
s/141/61/004/002/001/017
;’E140/E135

economical and reliable’ devices, ‘An Appendix dlscusses mlcro‘
Soviet (of which up to 20 may be’ 1n Japanese). - The: four most

Semiconductor Products, Vol, 1, 17 (1960):

Equivalent: Series Resistance for a Germanium Parametrlcﬁf
Amplifier Diode.,  Proc.: IRE, . Vol.48, 358 (1960)." =

Pumping. Proc. IRE, Vol.48, 937 (1960) .-
Oscillator Pumped . at 34 kMc/s. Proc.: IRE, Vol.48, 132?61569Y;—é

(Moscow State Un1vers1ty)
1960

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445330011-9"




"APPROVED :
FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001445330011-9

8 r&mgM#Mﬂmmnm R T (P S 3 i 0ot
I SRR S R I e S s e

WOSHAL', B. RUBAKITDN, V.. |
Fron soTker to’ xixia‘xméqr;;oﬁlthé' dééaéicn ot"ﬂthé_ 65»th",'z‘;h_hviif‘erﬁai-yf. 5
of S.IA.Salamanov. Kozh.-obuv.prom. . n0.7:39 J1 . !59s T

-1, Uchenyy. sakretar! Leningradskogq'Pra,vleniya’ nauchno-tekbni-
cheskogo obshchastva legkoy promyahlennoutiﬂ (for Roshal').
5. Predsedatel' Soveta 1muchno-tekhuiclumkogo obshchestva
‘kozhzavoda imeni Radishcheva (for Rubakhin). '
: (Salamanov, Semen Takovlevich) :
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- ROSHAL' B.K. (gorod Chmdzhou)

- in ph gzolog; and psycholo;:"
: Fundamental concepts of: tjpology phys 7 (MIRA 19 1)

Vop. psikhol. 11 no. 62 170-173 N—D '65.

7 P - T . - L T e IR I .
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N

NOVIKOV, V.V,; ROSHAL', B. Ye.
WWM

Transistor gaw-toothed voltage slave oecillatgr wit? izgrggzd_q o

. Iz s,ucheb, zav. ; prib. no.4:162- R
?ggfacteristics V.Vy ; ( 16 8) ?
o B - (Oscillators, Tr&nsiators)_ R

ﬁﬁ!"sé.& W Mmﬁwm@m i

e B B T e O oS P T e g P BB S T ST S [ 50  TRTRE
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ROSHAL‘ : Grigoriy, narodnyy artist RSFSR

 Man with a motion-picture camera. Nauka i 'zhizn' 30 no.41 .
108209 Ap 63 , (MRA 16:7) |

(Mot:lon pictures, Documentary)
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‘Prr’v:,\«, ,»'., Fiim Dircu Wy PFuplﬁ :>~A1'"13+ of the U

President; Boshall, G., Filn. Birector, Horlored Ar*isu;.;:fﬂ 'rreﬁLééﬁt;‘:f

- F;lm Artists Speak (Govo;yat tvorchesklje rabotmkl
- kinematografil) :

 Tekhnika Molodezh1,,.9585v,;v T 5 23 (USQR)

_The director. I.;Pyr yev is at ‘the same. tine: People's Artis_u-:

of the USSR and the" Pres:.dent of “the - Oraanlzatlonaﬂ Comnittee
of the Union of F11m Artiets ‘of ‘the USSR.-He: says.vhllm

E hobby begins: to become an 1mpor..ant characterlstlc., In-:

enterprlses, cultural" centﬂrs, 1nst1tutes, ploneer's ‘homes

"and other: organizatlovs,fllm groups spontaneously ‘are ‘formed

and. fllm studiocs are created. The Union of the" Fllm Artlsts
of thn USSR’ ahould serlously deal with the work of these | .

_amateurs. It: fmust’ not be. forgotten that the f11m amateurs

represent a stosk: for film art. . :
The director” Roahal’ ig an Honored. Artlst of the RSFSR and

'also President of the Moscow Soclety of Film~ Amateurs._He

says: I%. is difficult. toc draw a:line’ between' ‘an-amateur a.nd.i
a master. Often ‘the amateur of ‘today ‘is. already tonorrow

'p=netrating 1nfo ‘the circles: of promlnent film peonle. .The
g amatex_ 5 cftnr 1ntroduc‘ new. 1dea.= and stlmulatlons 1nto

CIA-RDP86-00513R001445330011-9"
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Pilm Artlsts Speak

’ the somewhat clumsy professional c1nematograrhy. The f11
workers are hopefully and gladly looking upon their’ new
‘col.esgoes and ‘they hope that. film hobbies w111 further :
develor ard prosper.-i»

_ Libv-sw’v gf’ ('“,g;%‘ss

. ASSOCIATIONS: = Orgkimifhss s WA Tebus ke Kiuemasc ;s"'afii SSSR - (Organizat‘i na
Sl Commibhse of the Sceiviy of Cinemaﬁcgrapuic ‘Workers of ‘the
TSSR 2 Orgkoaihzh M skovelr'sga cbshchestva’ Kinolylbiteley
(O“g;anifwtlr.lﬂl Crmmibtes of ‘the Meseow Sor'ie g cf Film Amabeu:;)

1. Motion pictures
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kinorelhisser. narodnyy artint B.S]'

a.nd a-ctor.

> paih. ml.;i 28
(MIRA 13 7).

. You are -the producer, _operator, |
F a kinolyubiteley.jiﬁi_”

_ no. 6_2‘+ '60. B
1! Orgkomiteta Moekovakngo obshchestv
(Amateur moving pictures

-1, Predsed&ta
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VAL'TER A. K., akadam1k° ZHELEZN“OV F.G.;
ROSHAL', G.¥A.; SERBINOV, A.N.; TSIG

MALYSHEV, L.F.; Ay
, A.A,; TSYTKO, S. P., R

;{_conoxnovsxn AV, red., VLASOVA, N. ., tekhn. red.

E [Electrostatic accelerators of charg
*“ticheskie uskoriteli zariazhennykh ¢
- A, K Val'tera.’ Moskva, Gosatomizdat,

od particles] Elektrosta—'vf-_" el
haatits. Pod red R A

( IRA 16:6)

1 Akademiya ‘nauk UkrSSR (for. Val'ter)

(Partic;e accelerators)
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‘ . . ST Sy s I_EZNIKOV F Ge’
. -ROSHALN G Yau ZHE B
nmsm:v, 1R gonf;ggiug”’s’ -, SOLNISHKOV, A, I§, ggn‘sov ASes
'giﬁnoé '3} Ya,; MIRONOV, B.V.; LPITSKIY, YaTa.;
 GATALIN, V.A.; KHORGS HKOV VS" 5

hrotron. ~
“El trostat‘lc accelerator—injector ina pxé'gton syr(lc 16 A)
Prig i tekha eksp 7 no, 423745 g v MIRA

| lektrofizicheskoy
- atel'skiy institut e :
= Nauchno S(ErtcgaZilx?igcxj":;t.vennogo ‘komiteta: po. 4ispol! zzvlelcg:rimental‘
7' rebert. rgii SSSR i: Tnstitut teoreticheskg): ovaniyu atomnoy
, atom?giiril.e(}%sudarstvennogo komiteta po ispol’z
noy
' energii SSSR,

(Partlcle accelerators) (Synchrotron)
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50606 s
S 8/c 8/61/mo/008/006/ou e
AOSS/A’O; o

- Malyshev, I Zheleznikov, F., Roshai', :;'Yg; 

Attempt to develc)p 1ndustvia1 muqals cz‘ eleou‘ouaﬂs gmerators

e ;PERIODICAL:' eferativnyy zhurnal Fizika no. B, 1951, 35 abgtrast, 8531 (V sb
o : ’"ElektrOSVat genaratory M.y AtonZ Zuﬁt 199 22&-256)

”i;nXT- ' A devailed descriotion is give1 of £2.5 Mev 3r-2,5. (E3-2 5)
.electrostatic generator developed 4n 1955 = 19€6 for mass. production Iacident
yto.operauion with an ion beam, stabie ‘operation; was Teacible &t LT Mev’ en-rgy

d ‘a beam current -of- f\/lﬁfba - Beam’ currenuﬂ‘:?»1“ufba were produced-at.
°nergi°s above 2 Mev ~Tne focusing system: of zns_sonrce made 1‘ possLb e uo
obtain .a patch 10 mm- Lo diameter. at-a distanne ‘ot ‘.5 m from “he’ cutput of the
mﬁgnet;b analyzer Tha, stabilization syatem SSurqs energy suanility better\than
+ 0. 2% for stab;lization by means ‘of & corcna tricde and +0. 1% for: atabilizdtion

by ‘means of- ‘an electron gun, - “Data are; ‘also:given on. a # =5 Mav (at a: ourrent'of
5 ma) ar-s-r ’EB-S 1) ganerator with one’ asseierating .uns, whioh is: iﬂtﬂnded

for pulse operation as an inJecto" e _ i Koshkarev

b=tracue"' “mote: vomplete translation]
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'gVal'ter, A :K.:, F. G. Zheleznik')v, 1, Fo MalysheV, G. .Yl. ROlhll' SN
‘ A, N. Sexbinov, A A, Tsygikalo, and S. P. ‘rsytko S W et

'f‘:;.zialektrostaticheskiye uskoriteli zaxyazhennykh chastits (Blectrostntic
Accelerators of Charged Particles) Moscow, Gosatomizdat, 1963. ST
301 p. 4700 copies printed. S SR e sl : '. IR

;Ae.:aa-e-'yra: Sctences of

: ‘Val' ter, Academici'
. the UkrSSR. - oy e

Ed A v. coxokhovskiy; Tech. Ed. , N ALV Vhsovn. :

ts, cnginccrs,
o and tecbni.ciana ‘developing, utilizing, or studying high-potcntial
i engineerinq and accolention of chuged paxticlu. . SR

tors is devoted chicfly

' COVERAGE: ‘rhi.s textbook on electxostatic genera
o to electrostatic acdelo:ators :lntondcd for rmclelx xo_uaxch». |

:‘,JoCard.l/B
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" Electrostatic Agcelexators (Cont.). . ' .
. Sections 13 of ¢h. 1 are written by A. K. Val! ter; Sectiom 4 of - -
“Ch, I and Chge. 1T, Vs and VII arxe written by A, A, Tsygikalog - - : T
© . Che III, by fie No, Serbinovi Ch. IV, by S. P, Tsytko} and=ChizM by
1, F. Malyshev, Fe Ge Zheleznikov, and G. Ya, Roshal!', - There axe y
©: 182 referencess ;.gB»Sg_w”giet.a'nd o9 non-Soviet. . T -

1ams or conamds [abridgedi:

Foreword

©i0 Che I,° Introduetion oo Ty
© i 1,:Short ‘outline of the development of electrostatic generators. 3.
-2, Application of ;accelerated particles for the investigation: N
o of atomic nuclei =~ R T I SR
' 3, Comparative ‘evaluation of linear, cyclic, and electrostatic
" accelerators within the range of moderate energies

;. Applicatiqn Ofl‘.lectxogt‘tic:'gen_@rltO!! and ‘;ccohxatou,

P

1 in industly [ |

A "
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- ROSHAL!, Grigorii YAkovlevich .. o .

L : 1eum
i ROSHAL', Grigorii".:IAk?Yle?’iQh;"z'-’Financingi.af,id crediting in the petroleun

FE ~ o : " 1zd.ve neftianoil i gormo-toplivnol -
" {ipdustry. Hoskva, Gos. nauchno-tekhn, izd-vo nef L g0l
R tust iguléo 5683{) " (Kursy -usovershenstvovaniia inzhererno-tekhr ‘i,,:ch?Skﬂ..d_-lx:x

 kadrov Markomnefti) <
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*3/120/62/000/004/006/047 SRS I)
E039/E420 &

S )(f i ».h 0 ) L
'V‘AUTHORS. ’ Malyshev,lI P., Popkovxch ALV, Roshal' G Ya.,
: Zheleznikov, F.G., Lysov, A. V., Tsepakln, S.G.,
‘Solnyshkov, A. I., Boytsov, A. S., Astakhov, Ye.Ya.,

Mironov, B.V., Lapltskly, Yu. Ya., Batalln,'\ A., p

'hhoroshkov. v.s. : : .

S TITLE:"J The. electrostatlc accelerutor - Ingector of tho pro
’ ’ synchrotron TN .

PERIODICAL ‘Pribory i tekhnika eksperlmenta,‘no 4 1962 37-45

N TERT. " An.electrostatic accelerator used as an 1n3ector in’ the

2.0 Gev proton synchrotron. developed: in 1956 by NIIEFA is.
_‘described. The pressure chamber is 2200 mm - in diameter" and'ff
7400 mm high- and 1is; 1ntended for~ worklng pressures of up to fg
“16 atm. Insulating ‘gas is’ No:COg. mlxture with a ratio of par
;pressure' of 3:1. ~The main column-is - of conventional segm
;;constructlon ‘using: polymethylmetacrylate. Values of ", the
ffdependenco of ‘the voltage produced ‘on:the gas- pressure shows
.4 MV is obtained. at 6.5 atm and 5.7 MV at 16 atm. and a’ relatlve‘

Lhumldlty of" <:lm._ ‘The charge transporter belt 15 a" 51x layr :

card 1/2

A "
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el

: o S -s/120/62/0001004/006/047g3;”»,;
The;ele;tro;tatic,a;delérafor S e T E039/E420 - e e

fabric driven by a 3000 rpm 10 KW motor at 20 m/sec.. “The -
acecelerating tube and its electrode system is described in detail:
“it is 300 mm inner diameter with 44 segments and the,residua157
pressure is 2 to 5 x 1070 mm Hg. '\ Penning type discharge is.
Uused in the ‘ion source which provides'O.3PmA'to£al'ion?curtént;qnv
continuous operation or- 20 mA. pulsed; the protdn,combonent”bgiﬁg
10 to-12% and 65% respectively, - The energy of the injected. © .
. particles is stabilized to aboutiO,l%._.‘Results;of qp§ration;in;

© 1960-61 show that beam currents of L to.5 mA are obtained at 4 MV
. There are 10 figurgS-ahdalftable,”, ' ; oL L

'»ASSOCIATIONS:;Nauchno-isslgdo#atelﬂskiy,institut'
o apparatury,GKAE;(Sqientific‘Reséarc
" Electrophysical ApparatQS'GKAE) ' R
Institut teoreticheskoy,i eksperimental'néy fizik}:
_,GKAE'(Instituté df’TheoretiCal_and[Experimgntalg3i
Snvice GKAB)

sUBNITTED:  April 6, 1962 I

EACUFEER LI S g NP XD g A

AP :
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‘=“5.~‘r'5.1 BRI RESRIS S IWREPSra TN FEATINY  SNRa Ry

. YESTPOVA, I.K., prof.; STEPANOVA, M.M.; ROSHALY, L.M.

Clinicorho‘rpﬁological:chamé teristics »_oé‘ rlobax"égmp}_.xygem:a- in. o

‘e ‘infants. Sov.med, 28 no,12:77-81 D:'é5. oo oo 0o

newborn mi.‘énx T o _(MIRA'lBA:lZ):'

1. Klinika detskoy khirurgii (zav. otdeleniyem ;?.’N:Stepanova)

"1 patomorfologicheskly otdel (zav, - prof. IV.K.les:va?v’e.z)
Moskovskogo “oblastnogo nauchn‘o-issledqyatel'skogo klinicheskogo
instituta imeni M,F.Vladimirskogo (direktor P.M,Leonenko).

FERrr s SIPets SAss SN  S R U S I oA ro e YA A P o

T O RN s v
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SREXRTT 1L A i e RIGTRITUR A BSEre RN S SR AR

. SN

g -'»f'} ,-Jrs,_ rgnnt eJog“al ai&mosis of acubs infestinal ‘

kR <p\rag nation 1’1 nhi‘*:lwn, "»ﬁrta rente t rad. 40 no.13<0-23

o ~.Ja ,“’“5

(s 18 é)

i 1o KPfedra uatakoy Hx’ rmgii (zav.n pmf. S Ya. Dole*skiy)
. Toentrai'ncgo instituta usovershenstvovaniya vrachey na baze .
- detskey bo“'n‘t:iy zpent Rusevova (gimvayy vras h MM, Krasnva)

2 debskaya X

mrpicheskaye ¥1in:ka (zav, M.N. Stepanova) -

. Mes kavskogo. oblaptoogo naushno-t ssledovatel'akogo klind °h°°k°g°

e - _Lna**itum mw,\"ladim..rskogm -
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ROSHAL’ L

(")nserv'atn‘e, graatmen? of intest‘nal mxaginat*on in’ children. .
: Pediatrna 42 no,J °18-"2 Mr’o} : S (MIRA 17.2)

1. Iz kafedrfy' dptskoy Irh;uurgn ( zav. - prof. S. Ya. DolFtskly)
TSentral’nogo instituta usovershensbvovaniya vrachey na bazs -
Detskoy bol'nitsy imeni N.V. Rusakova ( glamyy vrach - za..l' -
zhnnn;y' P arh RSFSR V.A. Krazhkov ), Mos:r‘a.,
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RN ﬁiﬁmﬂmmﬁmﬁ}l“m TSRS RS R

ROSHAL' M.A.,. ltudent ‘

Sourcu ‘of vater nmply ln ‘the’ uttlomnt of U-hkovo. !mdy
-vxsmu 26: 97-103 '56 _ A (nmu 10: 6)

‘1. Kafedra obshchoy gigiyeny Ioningnd-kogo unitano-gigiyoni- s
- cheskogo meditsinskogo instituta. - Zav. kafodroy - chlen-korr. .
. AMN 'SSSR,-prof.-R. A.Bcblylntl. : B
(VATER SUPPLY, '
‘sources (Bul))
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